The control strategy for the microstructure of resorcinol-furfural (RF) aerogels and derived carbon aerogels is attracting attention in different applications such as adsorbents, electrochemical electrodes, thermal insulation and so on. In this work, RF aerogels with abundant micropores were synthesized successfully by the sol-gel process using resorcinol (R) and furfural (F) as monomers, methanol (M) as the solvent, hexamethylenetetramine (H) as the catalyst, and zinc chloride (Z) as a salt template. ). The carbon aerogels were synthesized by pyrolyzing RF aerogels under a flowing argon atmosphere. Compared with carbon aerogel synthesized without a salt template, carbon aerogels synthesized with a salt template have higher BET specific surface area and larger total pore volume. Moreover, the mean pore size and particle size of carbon aerogels could be greatly reduced by adding the salt template. The influence of M/R ratio (molar ratio of methanol to resorcinol) and Z/R ratio (molar ratio of zinc chloride to resorcinol) on the microstructure of RF aerogels was systematically investigated. The salt templating is an effective approach for controlling the microstructure of RF aerogels and derived carbon aerogels.
Introduction
Resorcinol-formaldehyde aerogel derived from resorcinol and formaldehyde was rst reported by Pekala from the Lawrence Livermore National Laboratory in 1989.
1,2 The most common RF aerogel is usually synthesized using resorcinol (R) and formaldehyde (F) as monomers, water (W) as a solvent and sodium carbonate (C) as a catalyst.
3 RF aerogels are usually used as a pyrolytic precursor to prepare carbon aerogels, 2 which are promising materials in the elds of adsorption, catalyst supports, electrochemical electrodes and thermal insulation because of some attractive properties such as a unique microstructure, high specic surface area, excellent electrical conductivity and low thermal conductivity. [4] [5] [6] [7] [8] [9] [10] The control strategy for the microstructure of resorcinol-furfural (RF) aerogels and derived carbon aerogels is attracting attention in different applications such as adsorbents, thermal insulation and so on. [11] [12] [13] [14] [15] At present, the microstructure of RF aerogels is mainly controlled by changing the molar ratio of resorcinol to sodium carbonate (R/C ratio) and the molar ratio of water to resorcinol (W/R ratio); [15] [16] [17] [18] however, the method of controlling the microstructure of RF aerogels has certain limitations. For example, the traditional RF aerogels have few micropores, and the BET specic surface area of RF aerogels is mainly composed of mesoporous and macroporous specic surface area. 19 The R/ C ratio has a signicant effect on the BET specic surface area and particle size of RF aerogels; as the designed molar ratio of R/C values increases, the particle size increases gradually, but the BET specic surface area of RF aerogels decreases gradually. 20 The W/R ratio has a small effect on the BET specic surface area and particle size of RF aerogels. 20 Therefore, it is a pressing challenge to control the microstructure of RF aerogels and derived carbon aerogels by a simple and effective method.
The porous carbon materials were prepared using glucose as carbon precursor and using eutectics of lithium chloride/zinc chloride as salt template for the rst time, appearing as black powder. [21] [22] [23] [24] [25] [26] Highly porous powder carbons with high specic surface area were obtained using ionic liquids as carbon precursors via salt templating method by Nina Fechler. 27 The polymer-derived carbon aerogels were synthesized by direct polymerization of phenol (P) and formaldehyde (F) in the presence of ZnCl 2 salts, the PF-ZnCl 2 monolith's original volume expands to several times during the carbonization process because ZnCl 2 serves as foaming agent and porogens, moreover, this synthesis method required solvothermal polymerization. 28 Porous carbon was synthesized using the NaCl as salt template and phenolic resin and pitch as carbon precursors, the porous structure can be modied by changing the mass ratio of NaCl and carbon precursors, the porous carbon also appears as powder. 29 We previously reported an exploration of the synthesis parameter space of monolithic hierarchical porous carbon materials with interconnected microstructure by direct polymerization of resorcinol and furfural in isopropanol and using ZnCl 2 as salt template, however, the micron-sized pores in the porous carbon are not conducive to thermal insulation. 30 Practically, the synthesis of RF aerogels and derived carbon aerogels via salt template method has attracted growing interest, but the research of synthesizing RF aerogels and derived carbon aerogels via salt template is not thorough.
31-34
Herein, an effective method, "salt templating", was applied to control the microstructure of resorcinol-furfural (RF) aerogels and derived carbon aerogels, monolithic RF aerogels with abundant micropores were synthesized successfully by direct polymerization of resorcinol (R) and furfural (F) in methanol (M) using hexamethylenetetramine (HMTA) as catalyst, zinc chloride (Z) as salt template. Zinc chloride could play a key role in forming RF aerogels with abundant micropores, it is acted as dehydration and porogen, it occupies a certain volume in the RF gel, when it was easily washed out with water aerwards, thereby opening up abundant micropores, in order to avoid the collapse of micropores, supercritical drying was adopted in this study, moreover, the micropores of RF aerogels could be well retained during the carbonization process, thus zinc chloride could lead to more micropores and increase the specic surface area of RF aerogel and derived carbon aerogels, abundant micropores will be efficient in reducing the total thermal conductivity by reducing the gaseous thermal conductivity. 35 Furthermore, the molar ratio of methanol to resorcinol (M/R) also can control the specic surface area, pore size and particle size of RF aerogels in the presence of zinc chloride. We applied "salt templating" to synthetic RF aerogels and derived carbon aerogels with controllable specic surface area, particle size and pore size, which allows for regulating the internal microstructure of RF aerogels and derived carbon aerogels on nanometer scales and makes them particularly well suited for thermal insulation. To our knowledge, the preparation strategy for RF aerogels and derived carbon aerogels via ZnCl 2 salt templating method is very limited and less reported in controlling the microstructure of aerogels.
Experimental

Materials
The resorcinol (R), furfural (F), methanol (M) and zinc chloride (Z) were purchased from Sinopharm Chemical Reagent Co. Ltd and at analytical grade, hexamethylenetetramine (H) was purchased from Tianjin Wind Boat Chemical Reagent Technology Co. LTD and at analytical grade. All of the chemical reagents were used as received without further purication.
Synthesis of RF aerogels and derived carbon aerogels
The schematic illustration of synthesizing RF aerogels and carbon aerogels via salt templating method is shown in Fig. 1 .
Resorcinol-furfural solutions were synthesized by using R and F as monomer, M as solvent, H as catalyst and Z as salt templating. The molar ratio of F/R was 2, the molar ratio of H/R was chosen as 0.024. When four series of RF organic gels with various M/R molar ratios (27.5, 55, 82.5, 110) were synthesized, the molar ratio of Z/R was set to be 6.48, when ve series of RF organic gels with various Z/R molar ratios (0, 3.24, 6.47, 9.71, 12.94) were synthesized, the molar ratio of M/R was arranged at 40. Aer mixing the raw materials thoroughly and magnetically stirring for 30 minutes in a beaker, and the beaker was sealed with plastic lm, then put the beaker in an water bath pot, gelled and aged in 50 C water bath pot. 
Characterizations
The radial linear shrinkage rate (L shri ) of the samples was calculated according to eqn (1), D before and D aer refer to the diameters of the samples before and aer supercritical drying or carbonization process.
The external surface area S ext (i.e. surface area included mesopore and macropore) was calculated by t-plot method. The mean pore diameter (D pore ) was calculated according to eqn (2), 36 and the mean particle diameter (d particle ) was calculated according to eqn (3)
r is the bulk density of the aerogel samples, and r s is the intrinsic density of the backbone particles which formed the network of the aerogels, r s ¼ 1400 kg m À3 . The bulk densities of the RF aerogels and related carbon aerogels were obtained by measuring the volumes and the weights with a vernier caliper and electronic balance. The microstructure was characterized through a 3H-2000PM2 apparatus from BeiShiDe Instrument, the Brunauer-Emmett-Teller (BET) method was utilized to calculate the specic surface areas. The micropores surface area were determined by the t-plot method, the external surface area is the BET specic surface area minus the micropore specic surface area. The total pore volumes were calculated from the adsorption-desorption isotherms using the Barrett-JoynerHalenda (BJH) model. Pore size distribution curves were obtained by the BJH method from desorption branch of the isotherms. Micropore size distribution of the samples were analyzed by H-K (Horvath-Kawazoe) theory. The microstructural images of the aerogels were investigated by A Hitachi S-4800 scanning electron microscopy, aerogels were sputter coated with a gold alloy to increase their electrical conductivity prior to investigating. The microstructure surface of the obtained aerogels were investigated using Tecnai G2 F20 S-TWIN Field emission transmission electron microscope (TEM) system, the aerogels were ground and dispersed with ethanol before placing it on a copper grid and analyzing it at 300 kV. The chemical elements were analysed using X-ray photoemission spectroscopy (XPS; TESCALAB 250Xi). The crystal phase structures of RF gel with salt template and carbon aerogel were characterized by a D8 Advance X-ray diffraction (XRD) apparatus using Cu K a radiation with a Ni lter. Raman spectroscopy (Renishaw RM2000) were used to examine the graphitization degree of the carbon aerogels synthesized by salt template. The weight change of RF aerogel during heat treatment were investigated by thermogravimetric analysis and differential scanning calorimetry (TG-DSC, Model STA 449F3, Netzsch) simultaneously in argon atmosphere.
Results and discussion
3.1 The effect of methanol on RF aerogels and carbon aerogels 3.1.1 Shrinkage feature. The linear shrinkage of the samples synthesized by various M/R ratios during the supercritical drying and the carbonization process are shown in Fig. 2 , the Z/R ratio is kept constant as 6.48. As the molar ratio of M/R increases from 27.5 to 110, the linear shrinkage of the samples gradually decrease from 13.5% to 11.74% during the supercritical drying process, which indicates the linear shrinkage of the samples are not affected evidently by the M/R ratios. The supercritical drying process effectively avoid the capillary tension in the microstructure 37 and thus can reduce the shrinkage of the RF aerogels. Compared with the drying process, the linear shrinkage during carbonization is much higher, and gradually decreases from 26.56% to 22.45% with increasing the M/R ratios from 27.5 to 110.
The densities of the RF aerogels and their related carbon aerogels are shown in Fig. 3 . As the molar ratio of M/R increases from 27.5 to 110, the densities of the RF aerogels and their related carbon aerogels all gradually decrease. Because the methanol is acted as a solvent, it can dilute the reactant concentration and facilitate the formation of a more loose three-dimensional network structure between the colloidal particles, and it occupies the pore space among the colloidal particles in the wet gel. Aer washing salt with water, solvent exchange and supercritical drying, methanol will be replaced by air during the supercritical drying process. The higher the M/R ratios, the more pore voids in the wet gel and thus the lower density of the aerogels. 3.1.2 Pore structure of RF aerogels. The nitrogen sorption isotherms (Fig. S2 †) and pore size distribution curves (Fig. 4 ) are used to analyze the microstructure of the RF aerogels synthesized by various M/R ratios. According to classication of IUPAC, the RF aerogels synthesized by various M/R ratios exhibit a typical feature of type-IV isotherm, 38 which indicates the existence of well-developed nanoporous microstructure. The sharp rise at the initial region of the isotherms (P/P 0 # 0.01) is indicative of the presence of micropores in RF aerogels. At the high relative pressure (P/P 0 > 0.6), all the samples have an obvious hysteresis loop shape, which is the evidence of the presence of mesopores in RF aerogels.
39 BJH pore size distribution curves calculated from the desorption branches of isotherms (Fig. 4a ) also conrm that they are mesoporous. From the whole micropore size distribution curves (Fig. 4b) , there are abundant micropores in RF aerogels synthesized by various M/R ratios.
The textural properties of the RF aerogels with different molar ratios of M/R are shown in Table 1 . The M/R ratio has a great inuence on the specic surface area of RF aerogels in the presence of ZnCl 2 salt, as the molar ratio of M/R increases from 27.5 to 110, the specic surface area of RF aerogels gradually decreases from 519.57 to 256.88 m 2 g À1 , micro specic surface area gradually decreases, the results on external specic surface area also gradually decreases, the reduction of specic surface area of RF aerogels is mainly attributed to the difficult formation of nanoporous structure. The mean pore size of the RF aerogel increases from 16 to 74 nm, the mean particle size also increases from 11.6 to 21.7 nm, and the total pore volume of the RF aerogels decreases from 0.8964 to 0.4136 cm 3 g À1 , as
the M/R ratio increases from 27.5 to 110. The SEM images of the RF aerogel with various molar ratios of M/R are shown in Fig. 5 . From Fig. 5a-d , it can be seen that the synthesized RF aerogel possess a typical three-dimensional microstructure formed by the interconnected nanoparticles. From the SEM photographs, the RF aerogels synthesized by high M/R ratio has a looser structure, the pore size is larger than that with low M/R ratio, and the particle size which formed the network is larger than that with low M/R ratio, because methanol is acted as a solvent, it can dilute the concentration of the reactants and facilitate the formation of a more loose threedimensional network structure between particles, thus methanol in the solution of the sol-gel process not only adjusts the porosity of the RF aerogel but also adjusts the particle size.
3.2 The effect of zinc chloride on RF aerogels and carbon aerogels 3.2.1 Shrinkage feature. The linear shrinkage of the samples synthesized by various Z/R ratios during the supercritical drying and the carbonization process are shown in Fig. 6 . The shrinkage all decrease with increasing the Z/R ratio. The linear shrinkage of the samples prepared without salt template are approximately 20.8% and 25.1% during the supercritical drying and the carbonization process, respectively. Compared with the drying process, the linear shrinkage during carbonization is much higher, and gradually decreases from 24.56% to 20.26% with increasing the Z/R ratios from 3.24 to 12.94. Fig. 3 The densities of the RF aerogels and their related carbon aerogels synthesized by various M/R ratios. The Z/R ratio is kept constant as 6.48. The densities of the RF and carbon aerogels synthesized with various Z/R ratios are shown in Fig. 7 . The density of the carbon aerogels is higher than that of its related RF aerogels because of the higher linear shrinkage of the aerogels during carbonization. As the molar ratio of Z/R increases from 3.24 to 12.94, the densities of the RF aerogels and their related carbon aerogels all gradually decrease, when the Z/R ratio is higher than 6.48, the densities of the RF aerogels and their related carbon aerogels all decline mildly. The density of the samples prepared without salt template are approximately 0.48 g cm À3 and 0.56 g cm À3 during the supercritical drying and the carbonization process, respectively. 3.2.2 Pore structure. The nitrogen sorption isotherms of the RF aerogels with various Z/R ratios are shown in Fig. S3 . † The RF aerogels synthesized with different Z/R ratios present a typical feature of IUPAC type-IV adsorption isotherm, 38 the trend of these four sorption isotherms is similar, indicating that they have similar pore structure. For the RF aerogels synthesized by various Z/R ratios, the initial region of the isotherms (P/ P 0 # 0.01) experience a sharp rise which is indicative of a The Z/R ratio is kept constant as 6.48. micropores in the samples, the hysteresis loop in the high relative pressure (P/P 0 > 0.6) is indicative of mesoporosity in the structure of RF aerogels in addition to the presence of micropores. From the nitrogen sorption isotherm of the RF aerogel synthesized without salt template, the gentle rise of the adsorption curve in the low pressure area indicates that the RF aerogel synthesized without salt template have few micropores, the hysteresis loop in the high relative pressure (P/P 0 > 0.6) indicates the presence of mesoporous. BJH pore size distribution curves (Fig. 8a) calculated from the desorption branches of isotherms also conrm that all the RF aerogels have mesopores, the pore size distribution curves of the RF aerogels synthesized with salt template are similar. From the H-K micropore pore size distribution curves (Fig. 8b) , there are abundant micropores in RF aerogels synthesized by salt template, the peak value are concentrated between 0.6 and 0.8 nm, however, the RF aerogel synthesized without salt template has few micropores. The textural properties of RF aerogels synthesized by various Z/R ratios are collected in Table 2 . With the designed molar ratio of Z/R values increasing from 3.24 to 12.94, the BET specic surface area of RF aerogel gradually increases from 472.31 to 547.96 m 2 g À1 , micro specic surface area also gradually increases from 130.43 to 228.28 m 2 g À1 , the increase in specic surface area is mainly attributed to the formation of more micropores (pore size smaller than 2 nm), because zinc chloride occupies certain pore space between the colloidal particles during the gelation process, aer washing salt with water, solvent exchange and supercritical drying, a number of micropores are formed in the RF aerogels. Which indicates zinc chloride could exert the porogen role in the gelling processes, eventually resulting in higher nanoporosity in the RF aerogels. The change rule of total pore volume is similar to the results on external specic surface area, none of them changed signi-cantly. The mean pore size of the RF aerogel increases from 23 to 36 nm, but there is no signicant change in the mean particle size, as the Z/R ratio increases from 3.24 to 12.94. From the Table 2 , the Z/R ratio has a great inuence on the micropores of the RF aerogels, but little inuence on the mesoporous and macroporous of the RF aerogels. If ZnCl 2 is not added to the sol, the BET specic surface area of the RF aerogel synthesized without salt template is down to 59.84 m 2 g
À1
. Compared with the RF aerogels synthesized by salt template, the total pore volume (0.1883 cm 3 g À1 ) of the RF aerogels synthesized without salt template is very low, but the mean pore size and the mean particle size of the RF aerogels synthesized without salt template are much larger. The results above show that ZnCl 2 indeed has a critical effect on the formation of RF aerogels with abundant micropores. The SEM images of the RF aerogels synthesized by various Z/ R ratios are shown in Fig. 9 (M/R ratio is 40). It can be seen that the RF aerogels synthesized by various Z/R were composed of interconnected skeleton particles and there was no obvious pores collapse or particle reunion phenomenon. The pore size and particle size of RF aerogels synthesized without salt template were much larger than those synthesized with salt template. The number of nanopores in the RF aerogels increased obviously, but the particle size of the RF aerogels did not change signicantly, with increasing the Z/R molar ratios Fig. 7 The densities of the RF aerogels and carbon aerogels synthesized by various Z/R ratios. The M/R is kept constant as 40. Table 2 . The nitrogen sorption isotherms and the pore size distribution of the carbon aerogels synthesized with various Z/R ratios are shown in Fig. S4 . † A sharp rise of the N 2 isotherm of all carbon aerogels synthesized with various Z/R ratios at low relative pressure region (P/P 0 # 0.01) indicates the presence of micropores in large quantities. For all the carbon aerogels synthesized with or without salt template, the hysteresis loop in high relative pressure scope (P/P 0 > 0.7) indicates the presence of mesoporous. The BJH pore size distribution curves (Fig. 10a) indicate that the carbon aerogels synthesized with various Z/R Table 2 The textural properties of the RF aerogels synthesized by various Z/R ratios a The M/R ratio is kept constant as 40. ratios are mainly composed of mesopores. From the H-K micropore pore size distribution curves in Fig. 10b , there are abundant micropores in the carbon aerogels synthesized with or without salt template, the peak value are concentrated about 0.7 nm. The textural properties of the carbon aerogels synthesized by various Z/R ratios are collected in Table 3 . With the designed molar ratio of Z/R values increasing from 3.24 to 12.94, the BET specic surface area of the carbon aerogels synthesized with salt template initially increases and then decreases, the micro specic surface area also initially increases and then reduces, because excessive salt template results in the damage of micropores. The external specic surface area increases from 225.10 m 2 g À1 to 292.59 m 2 g
, and the total pore volume also increases from 0.6666 cm 3 g À1 to 0.9573 cm 3 g À1 gradually, the mean pore size varies from 24 nm to 35 nm, the mean particle size varies little, as the Z/R ratio increases from 3.24 to 12.94. The increasing in BET specic surface area of carbon aerogels compared with original RF aerogels is attributed to the formation of many micropores in the skeleton particles, which is shown in Fig. S5 , † due to the release of small molecules of gas from skeleton particles during the carbonization process. In addition, the original micropores formed by salt templates can be well retained during the carbonization process. Compared with the carbon aerogel synthesized without salt template, the carbon aerogels synthesized with salt template have a higher BET specic surface area, and have a larger total pore volume. Moreover, the mean pore size and particle size of carbon aerogel can be greatly reduced by adding salt template, which is benecial to restrain the gaseous thermal convection of carbon aerogel. The SEM images of the carbon aerogels synthesized by various Z/R ratios are shown in Fig. 11 (M/R ratio is 40). It can be seen that all carbon aerogels have a three-dimensional network structure, the pore size and particle size of carbon aerogels synthesized with salt template are similar, while the pore size and particle size of carbon aerogel synthesized without salt template were much larger than those synthesized with salt template, which is consistent with the results shown in Table 3 .
TEM observations [see Fig. 12a and b] showed that RF aerogel and carbon aerogel synthesized without salt template have an interconnected nanoporous structure, but the structure of nanoporous network is not obvious, the solid phase is composed of interconnected particles about 70 nm in diameter, the pore size is smaller than 80 nm. The TEM micrographs of the RF aerogel and carbon aerogel synthesized with salt template (Z/R ¼ 6.48) are shown in Fig. 12c and d, they have a similar three-dimension network structure, the structure of nanoporous network is obvious, the solid phase is composed of interconnected particles about 17 nm in diameter, the pore size is smaller than 40 nm which is consistent with the results obtained from nitrogen adsorption analysis.
Raman and XRD characterization
The graphitization degrees of carbon aerogels were further characterized by Raman spectroscopy. In the Raman spectra (Fig. S6 †) , two typical peaks at around 1360 cm À1 and 1590 cm
À1
are observed, matching with the disordered structure (D-band) and graphitic structure (G-band) of carbon aerogels, respectively. 40 A large I D /I G value indicate high amorphization and also signify low graphitisation. With the increase in Z/R ratio, the I D /I G values (1.027, 1.025, 1.028 and 1.021 for CA S -Z/R-3.24, CA S -Z/R-6.48, CA S -Z/R-9.71 and CA S -Z/R-12.94, respectively) hardly changed, indicating that the degree of graphitization did not change with the increase of Z/R ratio. X-ray diffraction pattern of carbon aerogel was shown in Fig. S7 . † There are not any sharp peaks and this indicates that carbon aerogel was basically amorphous, the two broad peaks in the diffraction patterns are corresponded to slightly disordered graphitic carbon at about 2q ¼ 23 and 2q ¼ 44 . X-ray diffraction pattern of RF gel with salt template was shown in Fig. S8 . † There were non-sharp peaks and this indicates that RF gel with salt template was partly crystalline with zinc chloride becoming zinc tetrahydrate, its characteristic signal changes from the sharp peak to the at one. ZnCl 2 salt template takes up a certain volume in RF gel in the form of zinc chloride tetrahydrate, aer being washed away and supercritical drying, a large number of micropores are remained in the RF aerogel body, which is consistent with the result from the H-K micropore pore size distribution curves (Fig. 8b) . Fig. 10 The BJH pore size distribution curves (a) and H-K micropore pore size distribution curves (b) of carbon aerogels synthesized by various Z/R ratios. The M/R ratio is kept constant as 40.
3.4 Chemical composition and elemental content of the carbon aerogels XPS measurements are used to analyse chemical components of the carbon aerogel. From the XPS spectra (Fig. S9a †) , C atoms and O atoms account for 96.54 at% and 2.34 at%, respectively, in the carbon aerogel, and the residual zinc chloride content in carbon aerogel is extremely low (Table 4 ). According to the C 1s XPS spectra (Fig. S9b †) of the as-prepared carbon aerogel, the peak at 284.8 eV corresponding to carbon functional groups of C-C or C]C. 41 
Thermal stability of the carbon aerogels
From the TG-DSC curves of RF aerogel in argon atmosphere (Fig. S10 †) , the weight loss is 62% for all temperatures and Table 3 The textural properties of the carbon aerogels synthesized by various Z/R ratios times investigated. DSC shows a exothermic peak in the temperature interval of 500-680 C. The weight loss (13%) which takes place below 200 C is due to the evaporation of water and ethanol, a larger weight loss (47%) is observed for RF aerogel in the range from 200 to 900 C, which can be attributed to the pyrolysis of RF aerogel, some gas molecules were released in the pyrolysis process of RF aerogel. A fairly small weight loss (only 2%) is observed in the temperature interval of 900-1200 C, which indicates that as-prepared carbon aerogel is stable at temperature up to 1200 C. Among all the aerogels, carbon aerogel has the highest thermal stability and can maintain the nanoporous structure at a high temperature even exceed 2000 C in an inert atmosphere. 
Conclusions
We developed an effective approach to synthesize RF aerogel with abundant micropores depending on the polymerization of resorcinol and furfural in the presence of zinc chloride, zinc chloride plays a critical role in preparing RF aerogels with abundant micropores, serving as dehydration and porogen, which could be easily removed by simple washing with water. The microstructure of RF aerogel and carbon aerogels can be ne-tuned through controlling the molar ratios of M/R or the molar ratios of Z/R in accordance with the desired application, when the molar ratio of F/R was 2, the molar ratio of M/R was set at 40 and the molar ratio of Z/R was arranged at 12.94, the intact and crack-free RF aerogel with a BET specic surface area up to 547. ), this unique nanopore structure of as-prepared carbon aerogels, combining with excellent thermal insulation properties and high temperature resistance, makes them to be the promising candidates for extreme applications such as hypersonic vehicles, and space vehicles, which all possesses lightweight, low thermal conductivity and high temperature resistance. It was found that the molar ratio of M/R and the molar ratio of Z/R in the sol-gel process inuence the nal microstructure of RF aerogels and carbon aerogels, which includes the sizes of the particles and pores, specic surface areas and so on. Compared with the carbon aerogel synthesized without salt template, the carbon aerogels synthesized with salt template have a higher BET specic surface area, and have a larger total pore volume. Moreover, the mean pore size and particle size of carbon aerogel can be greatly reduced by adding salt template. Salt templating offers a novel and effective way to adjust the microstructure of RF aerogels and carbon aerogels.
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